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(c) On what does the strength of an abdominal scar depend? The answer is "on the integrity of the serotransversalis". Studies of disruption of abdominal wounds and of the evolution of scar hernia show this conclusively. Scar hernias are not due to stretching of a scar; they are due to a concealed disruption of the wound in the early post-operative period. The surgeons who have the post-operative hernias are those who have the burst abdomens.
(d) It is widely believed that healing by second intention is necessarily inferior, weaker or untidier, than healing per primam. But the choice in a case of peritonitis is really between healing by granulation under good conditions (open treatment) and under bad conditions (closure and with devitalized tissues).
The Concentration of Penicillin in Bile
PENICILLIN is antibiotic to typhoid bacilli in high concentration varying with the strain of the organism. As attempts to cure typhoid carriers by administration of the drug have not been successful in spite of adequate concentration being demonstrated in the duodenal bile, my medical colleagues asked me to get samples of common duct bile after administration of a single large dose of penicillin.
That penicillin is concentrated in the bile duct much above serum levels was demonstrated by Florey (Abraham et al., 1941) and his co-workers, using cats and rabbits after subcutaneous or intraduodenal administration. Rammenkamp and Helm (1943) collected human bile by means of a duodenal tube to show that after intravenous injection of 20,000 units of penicillin the bile contained concentrations higher than serum. To one patient who had a cannula in the common bile duct they gave 20,000 units of penicillin intravenously and found 1 25 units/c.c. in the bile fifteen minutes later, the level falling to zero in 150 minutes.
Struble and Bellows (1944) found a concentration of 6 65 units/c.c. in the bile collected by a duodenal tube after "a single massive intravenous dose of penicillin". The bile retained its concentration for three hours. In order to get bile concentrations up to the antityphoid level we decided to give a single intramuscular injection of 250,000 units in 1 c.c. of water. Four patients, who had undergone cholecystectomy and choledocholithotomy with insertion of a T-tube into the common duct, were given this dose and the bile collected continuously as it drained down the tube. At the end of each period of one hour the test-tube containing bile was replaced by a new one. The experiment was continued for six to eight hours. Assay of the penicillin in bile was carried out by Dr. R. Shooter, to whom I am very grateful for helpful advice, using the cylinder plate method and comparison with known strengths of Oxford staphylococci.
The results of three such excretion experiments are shown on the graph ( fig. 1 ). It will be noticed that they vary in height, but that the rapid rise is to a peak period Section of Surgery 655 with a rapid fall again. The concentration in all three cases is above serum levels, but not maintained-their peak period is between the second and third hour in two cases, and this seems to be the general impression formed by other observers. In one patient the peak occurred after seven hours; he had had severe and repeated attacks of jaundice for many months and the excretion was observed five days after removal of common duct stones. On the chart, Case --) had fever and jaundice for ten weeks with operation two days before; Case 2 (-) had ten weeks' fever and jaundice and operation six days before; Case 3 (-) had only been jaundiced very recently and the estimation made five days after operation.
Concentration of penicillin is greatly reduced by any liver damage and Zaslow and others (1947) have shown that if the concentration in the common bile duct is low, or if no penicillin can be demonstrated, then liver function tests show liver damage not suspected by clinical examination.
Zaslow gave 15,000 units of penicillin intravenously to patients immediately before operation or cholecystectomy. The gall-bladders were removed entire and the contained bile assayed for penicillin. His results show that the penicillin concentration in the gall-bladder was equal to, or lower than, that in the common duct, but that if the cystic duct was obstructed by stone or inflammation then the penicillin did not appear in the gall-bladder at all and was unlikely to be effective in the treatment of empyema. These gall-bladders were all pathological and my very small experience has led me to believe that a normal healthy gall-bladder will concentrate the penicillin to a greater level than that in the common duct.
I selected two patients, with apparently normal liver function, who were to undergo partial gastrectomy for peptic ulceration. 250,000 units of penicillin in 1 c.c. water were given intramuscularly two and a halfhours before the estimated time of operation. Immediately the abdomen was opened samples of bile were aspirated from the gallbladder and in one case from the common duct also; in the other case the local adhesions from a duodenal ulcer made the common duct difficult of access and I abandoned the attempt. In the first patient gall-bladder bile showed a concentration of 25 units penicillin/c.c. bile at the same time that common duct bile showed 10 units penicillin/c.c. bile-two and a half hours after the intramuscular injection. In the second patient gall-bladder bile showed a concentration of 8 units penicillin/c.c. bile two and three-quarter hours after injection.
These figures suggest that a healthy gall-bladder can concentrate penicillin to a strength which may be lethal to the typhoid bacillus, but that any liver impairment, or damage to the gall-bladder, will make these concentrations unlikely. In any event the administration must be repeated frequently to maintain a high concentration in the bile (a continuous drip of 1,000,000/three hours).
Streptomycin apparently behaves just like penicillin; we have only given it to one patient with common duct drainage but she had a good concentration at three hours and some still present at six hours. Zaslow got the same results from streptomycin as he got from penicillin, namely, that none appeared in the gall-bladder if the cystic duct was obstructed, and that levels in pathological gall-bladders were equal to, or slightly lower than, those in the common duct.
De Bakey and Pulaski (1946) have attempted to treat two typhoid carriers with streptomycin without success.
In conclusion I may say that high concentrations of penicillin in the common bile duct, above 6 units/c.c., depend on large dosage and good liver function, this high concentration is very transient and probably appears between the second and third hours. High concentration of penicillin in the gall-bladder depends both on liver function and the patency of the cystic duct; if these factors are satisfactory very high concentration may be obtained, but how long it is maintained I do not know.
